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I. Hamilton Neu. King Paton. a 
Canadian Citizen, of 4279 Pelly Road. North 
Vancouver. Britisli Columbia, Canada, do 
hereby declare the invention, for which L 
pray fliat a patent may be granted to me, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

This invention relates to a fluidizing unit 
which may be buUt into or placed in com- 
partments, bags, conduits and the like, on 
which materials in smaU particle form are 
moved m a fluid-like state, and to a method 
of fluidizmg such materials in said compart- 
ments, bags, conduits and the like Ex- 
amples of the smaU particle material to be 

S S 

Many attempts have been made to fluidize 
material m smaU particle form in conduits 
so that said material may be moved alone 
the conduit in a fluid-like state. However 
such conduits had to have plenum chambers 
under the surfaces and co-extensive there- 
with over which the particle material 
travelled. Materials of very close weave 
such as canvas, have been used to form the 
condmt surface over which the materials 
travelled, air being blown from the plenum 
chamber through the fabric to fluidize the 
material on the latter. The fabric had to 
t)e stretched across the conduit spaced from 
the bottom thereof in order to support the 
load of the material. This limited the amount 
of the load m the conduit, and it limited the 
width of such a conduit since the fabric 
could not be stretched tight enough to carry 
m a practical manner a load extendmg over 
a comparatively great width. This difiaculty 
also made it impractical to use such stretched 
fabric m large bins or compartments in 
which the particle matcriflle were stored in 



depth and moved only during the unloading 
operation, unless the bottoms thereof were 
inchned fairly steeply to comparatively nar- 
row fluidizmg sections which, in effect, were 
centrally-located conduits. 

Porous stone-like blocks have been used 
in conduits. However, these required plenum 
chambers under the blocks, thereby wasting 
space, and limiting the size of the conduit 
smce the blocks could not support a very 
great load without having a complex and 
expensive supporting structure associated 
with them. Also, these blocks were fragile 
and therefore hmited m size to compara- 
tively small area blocks. 

In attempts to unload comparatively large 
bms by a fluidizing operation, collapsible 
mats havmg one or more plenum chambers 
therein are used. In its very simplest form 
the mat consists of a tube formed of a 
dosely-woven fabric. Such a tube is used 
only m very narrow troughs. The difficulty 
with tubes of this nature is that when air 
or gas is blown into them under pressure 
they assume a substantially circular cross- 
sectional shape. This means that any ma- 
terial on the upper surface thereof is directed 
lateraUy and is trapped in the trough be- 
tvieen the tube and the sides of the latter 
For relatively wide areas, mats substantially 
in the form of several tubes or channels 
longitudmally sewn together are used. The 
mats formed by the tubes or channels are 
normally collapsed under the load, but when 
air under pressure is directed into the mat 
tubes, the particle material next to the sur- 
faces thereof is fluidized. However, as the 
load on the mat lessens, the individual tubes 
assume a substantially cu-cular cross- 
sectional shape. The tube idea has to be 
used m order to keep the upper surface of 
the mat from billowing upwardly from side 
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' to side of the container and to reduce ten- 
sion on the seams of the mat to a practical 
point. As the tubes of the mat are secured 
together longitudinally thereof, there is a 

5 large percentage of the surface having no air 
passing throng it along these seams, and 
the blown up tubes of the mat direct ma- 
terial into these blind strips or troughs where 
it has a tendency to remain. Another dis- 

10 advantage of the tubular mat idea is that 
when tJie tubes ate formed, the edges of the 
mat move inwardly thereof. This effect is 
lessened to some extent by anchoring the 
mat edges in place, but the tubes have to 

15 be made very narrow in order to prevent 
undue strain on the stitching therebetween. 

The main object of the present invention 
is the provision of a fluidizing unit which 
eliminates the necessitjr of a plenum cham- 

20 ber beneath the particle bearing surface 
thereof. 

Another object is the provision of a fluid- 
izing unit which may be used as part of large 
or small floors and which is so constructed 
25 that the upper or particle bearing surface 
thereof remains substantially even regardless 
of whether the mat is under heavy or light 
load. 

Another object is the provision of a fluid- 
30 izing unit which may be made conveniently 
in continuous strips and cut into desired 
lengths, sizes and shapes for any particular 
job. 

A further object is the provision of a unit 

35 of the nature described which has very little 
surface tension and does not tend to draw 
inwardly at the edges thereof so that peri- 
pheral tension is eliminated. 
Yet another object is the provision of a 

40 method of unloading small particle material 
by fluidizing means without completely fluid- 
izing the material under load. 

A still further object is the provision of 
a fluidizing unit including means for distri- 

45 buting gas evenly throughout the unit to 
provide a uniform flow of gas through the 
entire surface thereof. 

Stfll another object is the provision of a 
flexible fluidizmg unit for collapsible bags, 

50 whereby the bags may be folded and rolled 
into comparatively small bundles when they 
are not required. 

Another object is the provision of a fluid- 
izing unit which makes it possible to fluidize 

55 material over the entire area of a relatively 
large compartment without the necessity of 
sloping waUs. 

This fluidizing unit is preferably laid over 
a support, such as a floor or wall, or over 

60 the bottom of a collapsible bag. The unit 
may be permanently or removably mounted 
on its support. However, it will be under- 
stood that the. unit may be built into or as 
part of the floor, wall or bag bottom.. 

65 One form of fluidiziDg unit according to 



the present invention comprises a body 
formed of a material having minute inter- 
connected cells therethrough and openmg 
outwardly from the surface thereof over 
which material in small particle form is to 70 
be moved. This body may be formed of 
porous stone-like material which is well 
known in the field, but it is preferable to 
make it from a flejdble or semi-rigid inter- 
connected cellular material. A distributing 75 
network of small closely arranged channels 
extend throughout the body spaced inwardly 
from the face surface thereof and substan- 
tially parallel to the latter, said minute cells 
communicating with the channels. The chan- SO 
nels are preferably interconnected, but they 
may be separated from each other, if desired. 
Means is provided for directing gas under 
pressure into these channels. The unit body 
is such that the face surface remains sub- 85 
stantially even under both heavy and light 
loads and when gas under pressure is being 
directed along the channels and thence 
through the minute cells to and through the 
face surface. Furthermore, the cells in the 90 
body are such as to distribute the gas evenly 
throughout the face surface to fluidize any 
particle material on said surface. 

Although it is preferable to form the unit 
body of a single thickness of material, it is 95 
to be understood that it may be formed of 
two superimposed layers of different ma- 
terial. In this case, the upper layer is formed 
of material having minute mterconnected 
cells therethrough, while the lower layer is lOO 
formed of any suitable material and has the 
channel network formed in its upper surface. 
The layers may be held together in any con- 
venient manner, such as by gluing or a suit- 
able frame around the edges thereof. Actu- 105 
ally, the unit body formed of the same ma- 
terial throughout may be considered two 
layers, the upper part actmg as a diffusing 
layer and the lower part as a body for the 
channel network. For convenience in manu- no 
facture, the body may be formed m two 
pieces of similar material secured together 
at the channel network. Furthermore, the 
lower layer of the unit may actually be part 
of the floor or bottom of the structure in 115 
which the unit is located. 

A fluidizing unit of this type is usually 
laid on the floor or bottom of a compart- 
ment, bag. conduit or the like along which 
materials in small particle form are to be 120 
moved in a fluid-like state. The edges of the 
unit may be sealed against the confining 
walls of the compartment, bag, conduit or 
the like, in any suitable manner, such as by 
the use of plastic sealmg compounds or adhe- 125 
sives, in order to keep the materials from 
getting under the unit. 

It has been found desirable to provide 
means in the body to create a controlled 
resistance to the flow of gas therethrough. ISO 
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This may be m the composiUon of the ceUu- 
lar material above the chamiel network or 
in the form of a layer of fabric of close 
weave over the face surface of the body or 
lacorporated in the latter spaced below said 
surface, or it may be a so placed layer of 
other smtable material for this purpose. If 
the ceUs oi the body are closed under load, 
^e created resistance to the flow of gas pro- 
duces a back pressure in the ceUular body 
which tends to open up or re-expand the 
cells thereof. The bottom and edges of the 
unit body may be sealed in any suitable 
manner m order to prevent gas from passing 
thereUu-ough. although the confining walk 
and bottom of the compartraent or conduit 
may serve this purpose. 

In the well known prior art consisting of 
stretched flexible air-pervious materials 
when used m storage and transportation 
structures of a width greater than approxi- 
mately 14 inches, it is absolutely essential 
to construct the bottom in the form of one 
or more elongated fluidizing conveyors and 
with one OT tnnr« cf/laci n>i>:«i. .1- 



with one ^ m^r^derS sloSrCaS? in °^ '""^'^^^ 

and outwardly from saidTonSorrS ^"^t?f rm^if^l^^^^^^ 



and outwardly from said conveyors: These 
slopmg walls combined with the necessary 
plenum chambers below each fluidizmg con- 
veyor result in a major loss of storage space 
and also result in a very costly structure. 
The flmdizmg unit of the present invention 
ehmmates the cost of storage space wasted 
m the above construction as it requires 
neither sloped waUs above nor plenum 
chambers below the fluidizing unit 

As previously stated, the fluidizing body 
may be formed of any material having the 
required degree of porosity or minute inter- 
connected ceUs opening outwardly from the 
face surface throughout the entire area there- 
of. A suitable porous stone-like material of 
the type weU known in this art may be used 
«Lf f semi-rigid intercon- 

nected ceUular material may be used, such 
as polyurethane foam. e.g.. polyester foam 
or polyether foam; ceUulose foam, natural 
and synthetic rubber foam, or the like If 
a fabric layer is used, it may be made of 
any suitable material, such as a canvas or 
fabric of close weave. There may be one 
or more layers of this fabric in or on the 
surface of the cellular body. A layer of 
ps-mperyious material may be bonded on 
to the under or bottom surface of the body 
or said surface may be sealed off by a suit- 
able u^ermeable adhesive or plastic ma- 
terial. The edges of the body may be closed 
or sealed^ off in the same manner. A suit- 
able header may be provided along one or 
inore edges of the unit body into which the 
channels of the distrftuting network open. 
In tbs case, the gas. such as air. is pumped 
into the header or headers for distribution 
throughout the unit along the channels. This 
gas. being under pressure, diffuses from the 



channels through the entire body outwardly 
of the channels because of the minute inta:- 
connected cells formed in said body. 

While the fluidizing unit is usually located 
on the bottom of a container or trough, it 
may be on an inclined surface or a vertical 
wau or partition for fluidizing purposes. 

When gas is being directed throughout the 
entire channel network of a fluidizing unit 
there are pressure losses that have to be 
taken into consideration if fluidization is 
to be even over the whole surface of the 
unit. In view of this, it has been found 
desirable for comparatively large units to 
form the unit body of a rigid or a semi-rigid 
material. In this case the channel netwo± 
is arranged so as to maintain a uniform pres- 
sure throughout the network to obtain an 
equal rate of gas flow through the intercon- 
nected cells over the entire body surface 
Tins is usually accomplished by diminishing 
the area of the channel network from one 
end of said network towards the other. 
Examples of this invention are illustrated 
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Figure 1 IS a diagrammatic perspective 
view of a storage compartment with the 
walls thereof broken away in order to show 
a fluidizing unit therein; 

Figure 2 is a horizontal section through 
the compartment looking down on the unit; 

Figure 3 is an enlarged cross-section 
through the compartment taken on the Ime 
l~l ?^ ^^iS^^e 2 and through one form of 
nuidizmg unit; 

Figure 4 is a very much enlarged hori- 
zontal section through a portion of the unit 
and taken on the, line 4—4 of Figure 3; 

Figure 5 is a perspective view of a portion 
of one end of the unit alone; 

Figure 6 is an enlarged cross-section 
through an alternative form of unit; 

Figure 7 is a view similar to Figure 6 
through still another alternative form of unif 
. Figure 8 IS a horizontal section through a 110 
circular or silo-type of storage compartment, 
illustratmg a form of fluidizing unit particu- 
larly adapted for this type of compaxtment; 

figure 9 is an enlarged section taken on 
the hue 9—9 of Figure 8; 

Figure 10 is a perspective view of a tubu- 
^\<:Ondmtmth a fluidizing unit therein; 

i^igure 11 IS an enlarged longitudinal sec- 
tion through the conduit taken on the line 
11—11 of Figure 10; 

Figure 12 is a diagram iUustrating the 
diffusion of the gas in the fluidizing unit- 
Figure 13 IS a plan view of another alter- 
native form of fluidizing unit for a rectaneu- 
omle?-^^^^"^^^^ having a central discharge 125 

Figure 14 is a plan view of yet another 
alternative form of fluidizing unit for a com- 
partment having a discharge outlet in a waU 
thereof; and 
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Figure 15 is a reduced perspective view 
of a compartment in the form of a collap- 
sible bag incorporating a fluidizing unit 
therein. 

5 It will be realized that this fluidizing umt 
is very thin compared to the size of the 
compartment, bag or conduit in which it is 
located and. therefore, the drawings are out 
of proportion and merely serve to illustrate 

10 the unit and its location in the compartment, 
bag or conduit. 

Referring to Figure 1 of the drawings. 10 
is a storage compartment having side walls 
11 and 12, end walls 13 and 14, and a bot- 

15 tom or floor 15. This floor may be sloped 
or horizontal. The compartment has a dis- 
charge outlet 18 near the bottom or floor 
thereof. In this example, the discharge out- 
let is in end wall 14, but it may be in any 

20 other wall, or it may be in the bottom itself. 
A fluidizing unit 22 is spread over the 
bottom or floor of compartment 10 and ex- 
tends between the confining walls of the 
latter. This unit may be freely laid over 

25 the compartment floor, or it may be secured 
thereto by a suitable adhesive, and/or the 
unit edges may be sealed to the adjacent 
compartment walls by a suitable adhesive 
or in any other manner in order to keep 

30 material from getting between the unit and 
the compartment walls and floor. 

Figures 3 and 4 show fluidizing unit 22 m 
detail. This unit comprises a body 25 
formed of porous stone-like material or, as 

36 preferred, of a flexible or semi-rigid ma- 
terial as hereinbefore stated. The unit body 
is formed of a material having minute inter- 
connected cells therethrough and opening 
outwardly from a face thereof, as generally 

40 indicated by the numeral 27. These cells 
are extremely small, but they are distributed 
evenly throughout the material and open out 
through the entire upper or face surface 28 
thereof. 

45 A distributing network of small closely 
arranged channels 30 extends throughout the 
body 25 spaced inwardly from the surface 
28 thereof so that there is a thickness of the 
body material between the channels and the 

50 surface for dijffusing purposes, as indicated 
at 32. This thickness 32 also helps to keep 
channels 30 open when the unit is under 
load. There are a great many of these chan- 
nels extendmg longitudinally and /or trans- 

55 versely throu^out the unit body in a sub- 
stantially common plane. If there are both 
longitudmal and transverse channels, as 
shown, they may be interconnected with each 
other, as shown in Figure 4. There may, 

60 however, be several networks of these chan- 
nels at different levels throughout the body. 
These channels may extend to and open out- 
wardly through the edges of the unit, as 
shown, or they may terminate inwardly from 

65 one or more of said edges. Furthermore, 



although the channels have been shown as 
being arranged in a regular pattern, it is to 
be understood that they may be irregularly 
arranged or comprise a series of compara- 
tively large interconnected cells. Therefore 70 
"interconnected channels" include any sys- 
tem for distributing gas throughout the unit 
body. 

When the unit 22 is placed in the com- 
partment 10 over the floor 15 thereof, the 75 
edges of the unit extend to the confining 
wdls of the compartment. These walls close 
the edges of the unit body, and the compart- 
ment floor closes the lower or under surface 
of the unit, although the unit may be glued 80 
to the floor and confining walls, in which 
case the glue seals the bottom and edges of 
the body, it is preferable freely to lay it in 
the compartment. In the latter case, the 
bottom and any exposed edges of the body 85 
should be sealed in any suitable manner. 
Instead of gluing, the mat edges may be 
secured to the compartment walls in any 
desired manner. 

It is preferable to arrange the network 90 
of channels 30 so as to maintain throughout 
said network a uniform pressure of the gas 
supplied thereto as hereinafter explained. In 
this example, this is accomplished by form- 
ing the unit in two mating triangular sections 95 
33 and 34, These sections are provided with 
adjacent sealed sides indicated at 35. The 
sealed sides separate the channel networks 
30 of the two sections. The sides may be 
sealed and secured to each other by a suit- 100 
able adhesive, or they may be sealed by 
some gas-impervious material. 

Suitable means is provided for directing 
gas, such as air, under pressure into the dis- 
tributing network of the channels. This may 105 
be done from the top, bottom or one or more 
edges of the unit. In this example, a header 
36 is secured to and extends across an end 
edge and a side edge of the unit. The chan- 
nels opening out fiirough said edges com- 110 
municate with the interior of the header. 
Gas is supplied to the header in any suit- 
able manner, such as by means of a pipe 37 
which extends outwardly therefrom and out 
through a wall of the compartment While 115 
a header conomon to a unit end and side 
has been shown, it is to be understood that 
two separate headers may be used, in which 
case there would be a pipe 37 for each 
header. 120 

The compartment 10 has a filler opening, 
not shown, near the top thereof for any ma- 
terial in small particle form, such as flour, 
sugar, cement, wheat and the like. The par- 
ticle material is supported by unit 22. The 125 
construction of the unit is such that it does 
not compress very much, it at all, under the 
load. However, it does not matter whether 
it does compress if it is formed from a foam 
material, since it resumes its normal shape 130 
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and size as the load lessens. It usuaBy is 
prefened to form the unit body of a rigid 
or semi-rigid material that will not collapse 
under load. 

6 If desired, outlet 18 may he located in 
compartment wall 13 near pipe 37, In this 
case, the gas is directed into the unit body 
near said discharge outlet Wifli this anange- 
ment, when the discharge outlet is first 

10 opened, the material in the compartment 
flows under gravity through said outlet. This 
lightens the load near the outlet so that there 
is no difficulty in getting gas into the unit 
body near said outlet. The gas from pipe 37 

lo is directed into the network channels by 
header 36. The gas enters the channels and 
diffuses upwardly through the minute ceBs 
of the unit body and passes through the sur- 
face 28 of the unit near the discharge outlet 

20 the we^t of the particle material on the 
■ unit preventing the escape of gas through 
the remainder of the surface. This fluidizes 
Xht material on the body near the outlet so 
that it continues to run out of the latter. The 

25 area of fluidization gradually increases as the 
load continues to flow through the outlet. 

As stated above, the discharge outlet 18 
is preferably remote from the air inlet pipe 
37 and the unit preferably formed of a rigid 

30 or semi-rigid material. Header 36 directs 
the gas mto the channel networks 30 of both 
unit sections 33 and 34. As some of the 
particle material runs out of outlet 18 when 
the latter is opened, fluidization starts adja- 

35 cent said outlet, the load of particle material 
on the remainder of the unit preventing the 
flow of gas through said remainder. The 
^ea of fluidization gradually increases as 
A ^^^^^ material runs out of the outlet. 

40 As the area of each channel network dimi- 
nishes in a direction away from the header 
of Its unit section, the pressure of the air 
is uniform throughout each section. Thus, 
when the load is comparatively light over 

45 the unit surface, there is a uniform flow of 
au: through the entke surface. In other 
words, it is not necessary to provide exces- 
sive, gas pressure at the gas inlet in order 
!° provide a minimum of pressure at the 

50 farthest pomt from said inlet. 

One of the main advantages of a compres- 
sible fluidizing unit is that when the load 
on it lessens, it returns to its normal state 
so that surface 28 remains even. There are 

55 no blind spots in the surface since the minute 
cells are distributed throu^out the material 
of the unit body, and there are no troughs 
formed in said surface in which material 
may be trapped as the unloading continues. 

60 As the unit surface stays substantially flat, 
the edges of the unit do not move inwardly 
as the load lessens. Furthermore, the sur- 
face does not have to be maintained under 
tension. 

65 As previously stated, the unit may be 



placed on a horizontal or an inclined floor. 
The floor may be such that it can be moved 
to an inclined position when it is desired to 
remove the last part of a load from the com- 
partment. For example, if the compartment 70 
is a vehicle, the latter may be tipped to cause 
the unit to slope towards the discharge, or 
the floor may be raised to an incline by 
mechanical, pneumatic or hydraulic means. 
Channels 30 may be formed in any con- 75 
venient manner. One way is to mould the 
upper and lower horizontal halves or layers 
of the unit body separately with channels 
formed in one face surface of either or both 
halves. The two halves or layers are then 80 
secured together by means of a suitable 
adhesive with the channels spaced from the 
upper surface of the unit. If channels are 
formed in both halves or layers, it is prefer- 
able that they may be mated when the halves 85 
or layers are put together. Furthermore, the 
channels may actually be formed in the floor 
or bottom of the compartment and a layer 
of the cellular material secured in place over 
these channels, said channels communicating 90 
with the cells of the material. In the latter 
example, the fluidizing unit is pardy built 
into the floor of the compartment. 

Figure 6 illustrates an alternative form of 
fluidizing unit. The unit 40 is formed of a 96 
suitable material having minute intercon- 
nected cells therethrough and opening out- 
wardly through face 41. A distributing net- 
work of small closely arranged channels 43 
is provided in the unit spaced from and ex- 100 
tending substantially parallel to surface 41. 
This unit has a layer of fabric 45 of fairly 
close weave secured to surface 41 in any 
desired manner, such as by foaming the ma- 
terial directly thereon or by an adhesive. In 105 
the latter case, the adhesive may be applied 
to the material of the unit only and not in 
the small cells at the face surface. The lower 
surface 48 of the unit body is sealed off by 
means of a layer 49 of gas-impervious ma- 110 
terial, such as rubberized canvas. However, 
the surface may be sealed off by a layer of 
adhesive that fills the cells at said surface 
Similarly, the edges of the unit are sealed 
off by strips of gas-impervious material 50 116 
secured thereto in any convenient manner, 
such as by adhesive, or the adhesive itself 
may constitute the sealing means. 

Although the fabric layer 45 has been 
shown on the face surface of the unit, it may 120 
be mcorporated in the unit body spaced a 
little from and extending substantially paral- 
lel to said surface. 

Unit 40 functions in the same manner as 
the above-described unit. The fabric layer 126 
41 helps to create a back pressure in the 
cellular body which tends to open up or re- 
expand the cells thereof if they are com- 
pressed under a load. 

Figure 7 illustrates a fluidizing unit 55 130 
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which is similar to unit 40. However, in 
tiiis case, the cellular unit body 56 has a 
distributmg network of small closely 
arranged channels 57 in its lower surface 

5 58. These channels may be closed on the 
outer surface of the unit by a layer of gas- 
impervious material 60. However, the latter 
layer may be omitted since the unit is laid 
on the floor, and the floor acts as a wall for 

10 the channels. In the latter case, it is prefer- 
able to secure the unit to the floor by means 
of a suitable adhesive. 

Figures 8 and 9 illustrate a silo-like stor- 
age compartment 65 having a bottom or 

15 floor 66. This floor slopes inwardly as indi- 
cated at 67 to a central discharge outlet 68, 
aldiough the slope may be omitted. A fluid- 
izing unit 70 of any of the above-described 
constructions is placed over this floor, and 

20 may be secured liereto in any suitable man- 
ner, such as by means of an adhesive, 
aldiough this is not absolutely necessary. 
Tile unit has a central discharge opening 71 
therein registering with the outlet 68 of the 

25 compartment. This unit has the usual net- 
work of channels, and air is supplied to these 
channels in any desired manner. For ex- 
ample, a header 74 may be provided around 
the unit periphery, and one or more pipes 73 

30 is or are connected to this header to supply 
gas thereto, said pipe or pipes extending out 
through die wall of the compartment, as 
shown. It is preferable to divide the unit 
into a plurahty of sections or segments 76. 

35 Each unit is sealed along its edges 77 and 
the units are secured together in any con- 
venient manner, such as by an adhesive, 
WiUi this arrangement, the area of the chan- 
nel network of each section dinunishes from 

40 the air inlet or header 74 towards the outlet 
68 of storage compartment 65. Thus, a uni- 
form pressure is maintained in the gas in 
the network. 
Unit 70 functions in the same manner as 

45 the other units. Figures 8 and 9 merely 
illustrate another way in which fluidizing 
units of this invention may be used. 

As previously stated, the fluidizmg unit 
may be used in conduits. If conduits of 

50 rectangular cross-section are used, it is only 
a question of making the unit longer and 
narrower than for the compartments des- 
cribed above. Furthermore, the unit may be 
made in sections for either conduits or com- 

55 partments, in which case, the unit sections 
are secured edge to edge by suitable adhe- 
sive, the channels of each section may or 
may not communicate with the channels of 
each abutting section. If not, gas is sup- 

60 plied by a pipe to each section. 

Another advantage of this idea is that 
where sections are joined there is practically 
no loss of fluidizing area, but m the prior 
art, ends of fabric are screwed or bolted 

65 down to suitable connections and supports 



to prevent air loss, thereby creating unfluid- 
ized surface areas which act as a deterrent 
to maximum flow. 

A further advantage of this fluidizing unit 
is that it may be used in compartments or 70 
conduits of cross-sections other than rect- 
angular since the face surface of the unit 
cannot billow outwardly under the pressure 
of the fluidizing gas. Figures 10 and 11 
illustrate how this is done in a conduit of 75 
circular cross-section. 

A conduit 80 in the form of a pipe has 
a fluidizing unit 81 of any of the above- 
described formations lying therein. The unit 
preferably extends across the bottom and 80 
part way up the side walls of the surface 
of the pipe that constitutes the conveying 
surface thereof. Gas is supplied to the chan- 
nel network 82 of the unit at one or more 
points in any desired manner. Figure 11 85 
shows gas inlet pipes 84 and 85 extendmg 
through the bottom of the conduit with 
headers 86 and 87 incorporated in the unit. 
These headers are merely enlarged channels 
formed in the unit body. 90 

Unit 81 fluidizes particle material on the 
face surface thereof in the same manner as 
the previously-described units. Advantages 
of this unit as over the tube-type of unit 
mentioned above or the laterally-stretched 95 
conveying fabric of the prior art conduits are 
that it may be used in circular pipes, it 
directs the fluidizing gas towards the longi- 
tudinal centre of the pipe, it fluidizes across 
the bottom and part way up the sides of 100 
the conduit, and it eliminates the necessity 
of a plenum chamber beneath the conveying 
surface so that practically the entire conduit 
is available for the material to be conveyed. 

As indicated, it is preferable to use a suit- 105 
able flexible or semi-rigid interconnected 
cellular material for this fluidizer unit, such 
as an artificial plastic or rubber sponge or 
foam so long as the cells therein are inter- 
connected. Besides the advantages pointed 110 
out above, there is the additional advantage 
that this material may be foamed direcfly 
on a gas-impervious material which is to 
form the bottom and, if desked, the edges 
of the unit with or without a header in- 115 
corporated in it, and with or without the 
close weave fabric incorporated at or below 
the surface of the unit body. 

The use of a flexible, rigid, or semi-rigid 
material to form this fluidizmg unit has the 120 
further advantage that the material may be 
made in continuous strips and then cut to 
desired sizes for the compartments or con- 
duits. Once a unit is cut from the material, 
its edges may be sealed as desired. If fabric 125 
is secured to the top and bottom surfaces 
of the unit, it still may be made in an end- 
less piece and said fabric secured thereto as 
an endless piece, in which case the unit may 
be cut to desired sizes. 130 
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Figure 12 diagrammatically illustrates the 
manner m which the gas is diffused by the 
ceUuIar material comprising at least the outer 
portion of the unit body. Unit 22 has been 
used as an lUustration. The gas. usually air 
in the channels 30 is under pressure which 
exerts an equal force in all directions. Thus 
the gas tends to move out of the channels 
m radial directions as indicated by arrows 
W. This gas also has a tendency to move 
upwardly and to expand. Therefore, the 
ceUular material diffuses the gas laterally as 
It moves upwardly to the surface thereof as 
indicated by arrows 92. The channels are 
placed so close together that there is an 



as It reaches the unit surface, as indicated 
at 93. 

It is also pomted out that the material 
of the umt body between adjacent channels 
forms columns extending from the top to 
the bottom surfaces of the unit. One such 
column is indicated at 95 in Figure 12 be- 
tween Imes 96 and 97. This construction 
provides in effect continuous support for the 
load over the entire unit, and the columns 
help to keep the channels open. This sud 



forms the impervious walls. A gas header 
115 is formed completely around unit 102 
and at least one gas inlet pipe 118 extends 
through the compartment wall into this 
header. 

During the unloading of compartment 104 
unit 102 operates in the manner described 
directed by header 115 into 
the channels which form part of the fluidiz- 
ing unit. This gas first flows through the 
unit surface adjacent the compartment dis- 
charge outlet 105. Gradually, the area of 
fluidization increases until gas is flowing 
through the entke unit surface. 
Figure 14 discloses a fluidizmg unit 125 in 
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flie unit and not from the edges thereof, and 
It does not require any special supporting 
mechanism beneath the unit but is inherent 
m the latter. Furthermore, it does not inter- 
fere with but forms part of the gas diflfusins 
means of the unit. 

The ultunate goal of every air fluidizini! 
system used for discharging granular pro- 
ducts from holdmg structures is to provide 
uniform au: or gas flow over the entire area 
into the material being fluidized at all times 
while mamtaining a completely even fluidiz- 
mg surface on which the material flows The 
present invention accomplishes this 'in a 
muque way. With the increased distance 
from the peripheral gas supply header, the 
distributing network is preferably reduced 

m area thus nrfmiAinn <.iik.,<.«-<.:.ii.. -J! 



formed with its channels 129 extending from 
end to end thereof, and it has headers 131 
^IB opposite ends. Gas inlet pipes 
134 and 135 communicate with the headers 
131 and 132. respectively. Compartment 
127 ^s a discharge outlet 139 from an end 
wall thereof. Gas may be directed into unit 
through pipe 134 only at the beginning 
of the discharging operation, in which case 
gas IS later supplied through inlet pipe 135 
as the operation proceeds. However gas 
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from the beginning. The fluidizing opera 
tion IS as described above. 

Figure 15 illustrates a storage compart- 
ment m the form of a coUapsible bag 150. 
This bag has an inlet 152 at the top there- 
of, and a discharge outlet 153 in an end 
wall near the bottom thereof. The bag is 100 
provided with any one of the fluidizmg imits 
described above, unit 22 being shown for 
this purpose. Gas is directed into the unit 
through an miet pipe 155 which extends 
through an end wall of the bag. 105 

Unit 22 operates as described above to 
fluidize and discharge particle material 
through the outlet 153 of bag 150. It is 
preferable to make the unit out of a semi- 
rigid material in order that, when the bag 110 
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mg gas flow IS maintained at a uniform rate 
over the entire surface. 

Figure 13 illustrates a fluidizing unit 102 
which IS simUar to that of Figure 8. the 
mam difference being that it is intended for 
a rectangular compartment or bin 104. This 
bin has a discharge outlet 105 located cen- 
traUy of the bottom thereof. The unit has 
a oenfral discharge opening 107 registering 
with the compartment outlet. The unit is 
constructed as described above, and it is 
divided into a plurality of sections 110 of 
triangular shape, said sections being sepa- 
rated by gas-impervious walls 112. Actually 
the sections may be cut from the desired 
fluidizing material and then glued together 
at their adjacent edges 112 with a glue that 



materials m small particle form, and the 
bag may be collapsed and folded up for the 116 
return trip. A bag of this nature usuaUy has 
to be located in a bin or compartment or 
railroad car with walls bearing against the 
bag walls m order to keep the latter from 
bulging outwardly too far. 190 

According to the present method, gas is 
directed through the unit surface into the 
compartment near the outlet thereof to fluid- 
ize the material at said outlet to cause it to 
flow through the latter. If the unit material 125 
IS compressible, the gas inlet for the unit 
should be near the compartment discharge 
outlet. On the other hand, if the unit ma- 
tenal is rigid or semi-rigid, the gas inlet may 
be remote from the discharge outlet since the 130 
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gas will travel along the channels to a point 
near said outlet, and the particle material 
on the unit in the compartment will prevent 
the passage of gas through the unit surface. 

6 In either case, when the outlet is first opened, 
some of the particle material flows out 
through it under the action of gravity. This 
allows the gas to flow through a compara- 
tively small area of the unit surface adja- 

10 cent the discharge ouflet to fluidize the par- 
ticle material in said area, thereby causing 
it to flow through the outlet. By supplying 
gas to a small area of the unit at this time 
excessive pressxure requirements are avoided. 

15 The flow of material from the area being 
fluidized causes some material from above 
the adjacent unit area to flow under gravity 
into said fluidization area. This lightens the 
load on said adjacent unit area. Gas is 

20 then directed through a gradually enlarging 
area of the unit surface to increase the area 
of fluidization of material to cause material 
to flow from said increasing area through 
the outlet. This is continued until gas is 

25 passing through substantially the entire sur- 
face area. Thus, the area of fluidization is 
gradually increased so that the compartment 
is emptied without fluidizing the material 
under full load at any 'point through tiie 

30 unit. This provides an even flow of material 
through the compartment outlet and elimi- 
nates the possibility of clogging at said 
outlet. 

The fluidizer units described above are 
35 preferably used with this method. The gas 
is first supplied through the distributing net- 
work of channels to the cells adjacent the 
compartment outlet. It is then directed 
through the channels to a gradually enlarg- 
40 ing area of unit cells to increase the area 
of fluidization of the material. 

WHAT I CLAIM IS:— 

1. A fluidizing unit for compartments, 
conduits and the like on which materials in 

46 small particle form are moved in a fluid-like 
state, comprising a body formed at least in 
part of a material having minute intercon- 
nected cells therethrough and opening out- 
wardly from an upper surface thereof over 

60 which material in small particle form is to 
be moved, distributing means spaced in- 
wardly from said upper surface and com- 
municating with said minute cells, and means 
for directing gas under pressure into said 

66 distributing means. 

2. A fluidizing unit as claimed in Claim 
I wherein said body is homogeneous and is 
formed entirely of a material having minute 
interconnected cells therethrough. 

60 3. A fluidizing unit as claimed in Claim 
1 or 2 wherein said distributing means com- 
prising a network of small closely arranged 
channels extending throughout the unit sub- 
stantially parallel with said upper surface. 



4. A fluidizing unit as claimed in Claim 65- 
1 or 2 wherein said distributing network of 
closely arranged channels is formed in the 
lower surface of the unit and extends 
throughout said lower surface substantially 
parallel with the upper surface. 70 

5. A fluidizing xmit as claimed in Claim 
1 or 2 including a supporting structure upon 
which the unit rests and extending substan- 
tially throughout the unit, wherein said dis- 
tributing network of closely arranged chan- 75- 
nels is formed in the surface of the support- 
ing structure upon which the unit rests and 
extends substantially parallel with the unit, 
said channels opening throughout the length 
thereof outwardly of the supporting struc- 80' 
ture and communicatuig with the mmute 
cells. 

6. A fluidizing unit as claimed m any 
of Claims 1 to 3 wherein the material ex- 
tending from the face surface to the oppo- 85 
site surface of the body and between adja- 
cent channels provides continuous support 
throughout the unit body. 

7. A fluidizing unit as claimed in any of 
Claims 1 to 6 including means sealing off 90 
the surface of the unit body opposite the 
face surface thereof to prevent gas from 
escaping through said sealed surface. 

8. A fluidizing unit as clauned m any 

of flie preceding claims in which the chan- 95 
nels open out from at least one edge of the 
unit, and the gas dkecting means is con- 
nected to the channels opening out from 
said edge. 

9. A fluidizing unit as claimed m any of luU 
the preceding claims in which the upper 
surface of the unit body is covered by a 
material of low gas permeability, said ma- 
terial creating a controlled resistance to the 
flow of gas through the unit body. 195 

10. A fluidizing unit as claimed m any 
of the preceding claims mcluding a layer 
of material of low gas permeability inwardly 
of and extending substantially parallel with 

the face surface of the unit body, said ma- 110 
terial creating a controlled resistance to the 
flow of gas through the body. 

11. A fluidizing unit as claimed in any 
of Claims 1 to 10 in which the body is 
formed of a porous rigid material. 115 

12. A fluidizing unit as claimed in Claim 
1 wherein said body comprises a first layer 
of material having minute interconnected 
cells therethrough and opening outwardly 
from an upper surface thereof over which 120 
material in small particle form is to be 
moved and a second layer of material be- 
neath and against the first layer. 

13. A fluidizing unit as claimed in 
Qaim 12 wherein said distributing means 125 
comprises a network of small closely 
arranged channels extending throughout the 
second layer substantially parallel with said 
upper surface. 
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io A fluidizing unit as claimed in Claim 
12 or 13 m which the material of the second 
layer is rigid enough to keep the channels 
open when there is a load of particle ma- 

0 tenal on said upper surface. 

t^^^' A fluidizing unit as clahned in Qaim 
12 or 13 m which the second layer is formed 
of a semi-rigid material capable of keeping 
the channels open when there is a load of 

10 particle material in said upper surface. 

16. A fluidizing unit as claimed in Claim 
12 or 13 m which the two layers are formed 
of the same material which is semi-rigid and 
capable of keeping the channels open when 

15 there is a load of particle material on said 
upper surface. 

17. A fluidizing unit as claimed in any 
of Claims 12 to 16 wherein the material 
extendmg from the upper surface to the 

20 opposite surface of the body and between 
adjacent channels provides continuous sup- 
port throughout the unit body. 

18. A fluidizing unit as claimed in any 
u ^ ^'^ wherein said body is such 

25 that the upper surface remains substantially 
even under conditions varying from no load 
to heavy load and when gas under pressure 
is being directed through the channels and 
mence through the minute ceUs to and 

30 through said upper surface, and said cells 
being such as to distribute the gas evenly 
throughout said upper surface to fluidize any 
particle material at said surface. 

19. A fluidizing unit as claimed in any 
35 of the preceding claims wherein said body 

dunimshes in width from one edge to the 
other, the cross-sectional area of said distri- 
buting network also diminishing as the body 
width diminishes. 

40 20. In a compartment for materials in 
small particle form and having confining 
walls, a bottom and a discharge outlet near 
the bottom thereof, a fluidizing unit as 
claimed in any of the preceding claims. 

45 21. A compartment as claimed in Claim 

20 wherein said fluidizing unit is mounted 
on the bottom of the compartment. 

22. A compartment as claimed in Claim 

21 having means securing the edges of said 



fluidizing unit to the compartment walls at 60 
the bottom of the latter. 

23. A compartment as claimed in Claim 
20 wherein said fluidizing unit is mounted 
on a confining wall of said compartment 

24. In a conduit for materials in small 56 
particle form and having opposed side walls 
and a bottom, a fluidizing unit as claimed 

in any of Claims 1 to 19. said unit extend- 
ing from part way up one side wall across 
the bottom and part way up the other side 60 
wall of the conduit. 

25. A method of unloading material in 
small particle form from a compartment 
having a floor, and an outlet near said floor, 
which comprises providing a fluidizing unit 66 
on the floor which unit is constructed in 
accordance with any of Claims 1—19, direct- 
ing a gas through the surface of the unit 
into the compartment to fluidize the ma- 
terial near the outlet to cause it to flow 70 
through the latter, said flow of material from 

the area being fluidized causing some ma- 
terial from above the adjacent unit area to 
flow into said fluidization area, and direct- 
ing gas through a gradually enlarging area 75 
of the unit surface to increase the area of 
fluidization of the material to cause material 
to flow from said increasing area throu^ the 
outlet until gas is passing through substan- 
tially the entire area, thereby emptying the 80 
compartment without having fluidized the 
material under full load. 

26. A fluidizing unit for compartments, 
conduits and the like on which materials in 
smaU particle form are moved in a fluid-like 85 
state, constructed, arranged and adapted to 
operate substantially as described herein 
with reference to the accompanying 
drawings. 

27. A method of unloading material in 90 
small particle form substantially as described 
herein with reference to the accompanying 
drawings. 

For the Applicant: — 
CARPMAELS & RANSFORD. 
24 Southampton Buildings, 
Chancery Lane, 
London, W.C.2. 



Abingdon : for H«r B^jesty's Stationery Office, by Burgess & Son (AbWon) Ltd -1961 

Published at The Patent Office. 26, Southampton Bm^ldmg^^ZndoX 

from which copies may be obtained. * 



885.525 COMPLETE SPECIFICATrON 
5 SHEETS jf,,^ j^g^i^g ,j g reproducaon of 
the Original on a reduced scale. 
SHEET I 




885,525 COMPLETE SPECIFICATION 

5 SHEETS drawing is a repraduaion of 

the Original on a reduced seak. 
SHEETS 2&3 




885.525 COMPLETE SPECIFICATION 

5 SHEETS T/,,, drawing Is a npndueOon of 
the Original on a rodueed sea/e. 
SHEETS 4 & 5 




